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Abstract 



PROBLEM TO BE SOLVED: To improve the reliability of a memory in 
which data cannot be overwritten nor erased by byte units. 
SOLUTION: When writing data are transmitted from a main boy processor 
2 to a storage device 1 , a control means 1b decodes an address by 
referring to a decoder, and writes data in the new sector or block of a 
storage area 1a. The decoder is constituted of two stags, and when part of 
the storage area 1a of the storage device 1 is destroyed, or when part of 
decoders 1d or 1e is destroyed, one or both of the decoders 1d and 1e in 
two stages is rewritten. Thus, decoding to the destroyed part is not 
performed, and even when a storage medium having possibility that part 
of it is destroyed, such as an EEPROM, a flash memory or the like, is 
used as the decoder, any probability that the address is turned into an 
error can be sharply reduced. 
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[00 27302 0*^1^2 3Ji*|ttt«tC*JftSff& 
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ayay^^-ctfa. 

<3> 5IiB(7)feAtc*SiiA««^5^av^+ii»«iS 

0*^i2 3^ya-y^^C#^ix^Ep{i:S#ai 
[0 0 28] EI2 0 (a) CdfcV^T. l^i-fe^^A— G 

^atf, (b) CrfcWC. f^S-fe^^A, D—G$:S^ 

Srtf* mrFuxcomM.-t?? (a. 

D, E,F, G) tffozvrc^ m&imy'y^iLXtz 

mz. (a) fc|3|«t=«at?, (c) (Zi5V^T, Ml 

^^^H-N€r^jitf. «rco^C-(i. R— 7Hl/^ 
tOf&SI-fe^^^^OT'. -eo^^g^jXO. H2 1 
(d)^fcl^T, A, G—L$r#^5itf 6 >T coi%-£i,z 

vu^comm-tz?? (a, g, h. i, j, 

iitf. (e) £:BIVC. A, H— J$-#^3itf e 
^3t. nTV^UX(7y^m^9 9 (A, H. I, J. ) 

tf$>&<?>x\ m&^7?y*$xtzmzm%&ts. 

( f-l ) tCAJV^T. A, I—LcO#^^S:^t5 3 

i^77^'l^tt^il-t^^^# 

^^7n-y; <ya«yi73) ^fr>B9HW (7*u 

>y^6) CC^KILT. ^i&Tn^m >y ^ 

LT, -ec^yo v-7 {7x3 ~, ?3) SrjiififKtfii: UTtt 

(f-1) coXolzZZ. 
[0 0 29] OVVC, (H2 2 ( f -2) ^fiot, 
A, I—L^S^iAO., H7K^«|ft 
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x&mwm&fti. tt*>*>. &mmi& <:ro*y? 
3) frhnx. »&a»*w*c«Lr— os*ffiffti<or 

3Ti&MME£fr3. EI2 2 (g-1) ^ 

yn.y$>2a s jIiSfKi£fcJ5:D. ^7^3C 

yu y^2w^^co7-'-^^$fis. mz±mt 
*>ts*<s-2) t^ri:atc. yay^uwiafBjft 

t 2: 0 , 7'n 7 ^2 ley o y ? 1 cOffi£^cO¥- f ifi 

[ o o 3 o ] -ov^-c. ±nzt ^icrn v ? 5 1 X'& 

mmftZfto. m2 3 <g-3> iz^xo 

te, ra.y^5^"ii®fi^fc=5:»). :Tu y ? l tc^o y 

Ji*^3r<3:£>. ifctc <h) tc^-Ti^t^ A, J 
[00311 02 4(i^jSfc#JO^«£:^7n— ^ 
ffitSU X-r-/7"S2t3t3V^r, 5fiiffifB«£«ug*f£fc 

ir&. xxvrs3tciov^T. *raj*»**§ta*^rifti 

8M^J:XT7rS 1 ^V^§1?L^Wn y?N 
£*)±Zi<^i&&<,zl$. Xf 7 7'S6(:l:^ 

>?zmmm7>%Miz&m^h. xf 77ss»^ 
[00 3 2) ^«s«t=43v^Ttt. _bieoJ:accLr^ 



ii^-r t^mmcomiz^xcog.zm.mzft&z 

-fZmZ&AsX^KZttfX'Z . ^sm^^t 
[0033] ( 3 ) <£3«l*<Oft2Jifc^fctf>«0 

-?z*Z(Dmmi f z£0&i-*<*->titz. fkmmwz 
mtxm%i%&zm&&ttm'hmwtefKLx^&. 
m2 sterns 1 i±*mm<o&z&®<ofiFfmm*7ri 
•?mx'$>*). mmt£*v*mjm*mt?&. * 

G) RtWOgrarffl 1 7*P -y ^ O^^J^ (7^07^ 
0) £««U 5&ie^/ii!bC#^5Z^^^5^0'y^ 
+5Si^|J6S 1 v ^ (7*07^1-/07^6) 

© *mf>hmbiiX&&*7?cDT} t l'XliAfrt>P 

[0 0 34 ] 13 2 5 (a) tC&^T. -fe^^A— 

/D-y; l3&»i?>»*jitf. (b) tZiSV^T. -fe 
A, D—G^^^iiO. -T^^ii. Hr^^A, 

tf^7 7^4-C^f^tf t (c)t=i>Vi 

*z-7?rt%\WX\ Zco&ntm^TLt!. 02 6 (d) hz 

^a, Lfcp— sM-fe**a*&*tf>T. ra— 
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[0035] ffl27 (f-1 ) fcr*>WC % -fe^^A, I 

6. LT, Wo-/^ C/o.y?3) £i&iBfH**£: 

owc\ < f -2 HciSWC. -fe??A, I— L£»£ 
ji*«*i:*ofcyD7^6t:*&atr. *«C. <g) 
fclfcMT. A, M. N 5 _bf£ ( f ) 

(7U7^3) fc»»LT, ^i&TCCOT'D.y 

[00 36] m2S (h) iZ^XolZ. 

IM2 7 (g) fc*jvv£, wTfiS-C^rV^— 

i ) $-iSig^k tr^ffl-r*. owe. < i > 
i5lCs ^AT/ov? (/D7^0) ^iS^i&#^tf 

oy? 0) <0!ftig-fc??B, C^yn y9 3\ l Z^W}'t 

ztix\ ^mi&t&mm^ft&2tit2cox\ 

( j ) £i5ivt> KM-fe^A. M, N&-7nv?3{z 
S^atr. ±9? A, G, H, O, P£§#ai> 

aktS* 1 . »fca»«W** : SrVW?\ m2 9 (k- 

^^'-^^ii^l^D «y ? (/Dy^4) <Dfte^£g 

o-y?4) *jBj»ffi«t UTttffl-^*, OWC. <k- 
2 ) ^Z^XoiZ^ ^9 9 A % G, H, O, PZW%& 
tfrt*. ±99A, G, HlZ-l^TimtTFl'XCOmm 
^9 9rffo&cOX\ m3k7^y*±XtiCr>-h?X2v7l 

at*. 

[00 37]^:, ( 1 ) {Zti^X. -fe^^ASrS^a 
t,3fc-r**«, «3a*««***:vWT\ iSW&fE*^ 
d. /P7^2^'M^^D, z^ny? 

2tcS>^^^^D, E, F^D7^4Mt5. 
-«r-e, yn>y^2^T^^T^ffl^-5Ttz^^yt:k>r 



3 ) cot- 9 «Oi0!HBjMW ( To v ? 0 ) L 

9 {7vv9 3) z&mmtLx&m^-z. *<nm 

H3 0 (m) C^-T^^t^So 3rfc. £tf)*t«B 
T\ ^^M^rk* J; 0 > Wmiz—n* h -y ytrfrlfti 

S£frW yP7^6^^^I, J^ftI«{ro 
9 3 t^ffinr* . ^c0^!33 0 ( n ) IZT^i'X o 

co 0 38] z\z\x. yH®mmco*??&m-*fi:&z-b 
9?mK ^mm{yw9o) <<z$>h-r-9<nmx 

L, ^v^TV^^t^ iNSmi^ (^7^0) 

<-9*mh^h. zcom. 03i (o) ^-rjtdtw. 

^ yu ~, 9&j&*<o : ?^m&<?> j r— ?&m*b'#mx* 
^v^-c. 03 1 (p) t,z^~?£zn,z. ^rnmm 

Lxmm*&7-r&. 

1 0 0 3 9 ] 03 2i±*mmMiz&if &&%ni£ftWQi 

Xfyrsi 1^<, ^r^%^tc(i. Xf 7/S2t 

^t§. s^a^-< >9^mmmo^mt 

!>. ^0^^-^*^^^^, xf77S10 

tz'trz, Kc\^i%t?iz&^T~ v7°s 4izTr£ . migmm* 

««r^*-CS*V^T*WSrJiaR (Abort ) -T^, 

^m^9-9<0— #^^7Q 7 ^^WIt Xf 7 
:rs7k:*5ivc. igig^o r a v ^ a^ fZf-ffi 

[0040] Xr-vy°SSlzte^X&immt*Z>7n 
>y9*m2:L. *r >v 7 B S 9 IZH^X . ig^^cora 
7;tiBli«i:n. Xf 7 7Sl0t:iJ^T, <D^ 

xf7rs 1 uzirz. m*&?>-itf4>'9*Tmffi&<7) 

^^*#a^r*ItC^LT^L. Xf77S 1 2tC 
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* m* «Htf4 £ t *^tt^^r^> . 
[004 1 3 c . ffl£*Q«*>*Mfl: 

03 3 (a) tis ^r, yo-^i, 2 . 4«tia» 

0. (b- 1 ) iZTfcTXolz* 7v<y7 6l,zmfT*7 7 
rZWZ&tt. < b-2) £45tvc. 

[00423l^3 3<b-3) (343 WC . tt&ftft-MR 
myjrZffit* ZZX\ 7ov72<vm&&. ffi$>t>* 

commix*). xh>yr- ^-^-vx^o. ^m&tr. 

fl3M^fclJM£fca«-C*&. (b-4) (3iJWt. /D 
■y? 1— 3(=tt»&a***|77^S&a**tTV^ 

( b-5 ) (34Hvr. 7*07? l — 5(C(i»£3&;fc 
[ 0 0 4 3 3 (33 5U?&-»W!>^*^7a— 

-hx$>o. mm&*v*mNsM*mi-ti>. x^-vr 

Sl(34$Wt N H*T+ 7 =7 ikfrtfh & J&»5**£ 
iCti* T7/S2 (345 V . »8l&9t/ D -y ? (,zm?f* 

;'J7l, X7 i y^s4C343v^r. «^*Mfc(3§s&* 



^#3rv^-£t3ti. ^f77'S6{:^, ^h^iz 

U $)^^t;(i. *^:rS4(3^9±ifl«Ul£$a9 
Mi". 5^+7 5^*^v**^(3li. 

*WfiW(c45^T(i. ±ie^«fc?(3*#&;^*E 7 ^ 
*«(*-£ ^SK:«**38(t6ifc*<T*. iff 

mttztttx'&h. a*, w^tj.^^ 

^»t*:7^£»(tT^&<-D-C\ ^*to*»r(3**J6 
[0 044 3 D. *£&^J&^r*Lh. t5.tr/. 3-FJSHr 

ftdZk&TZ*\\ WE U£ J: 5(3. 

stnetTtcfcotc ■ **y(i. ^mst(c«ij 

z\<T>tzib. ^ft*?***«£U!£%£(3(i. ^«<ro 
**»J(345Wt. ifEL^S^&^dO^-f A^^^^r 

<l. m*&*-mm*[*\±'thtbi>( t z^ 
mLLKmiziz^m%m*mK>%x&mmmz^vx^ 
m3 6i±^mm<^isx-T^m&£iKTmx^$>*). 

T450. «t<Ofl!!«7)»«(iBI5(=iRUfc«><OfcB--"C* 
^„ EEPROM26kHiTKU^-»Srff-57 r n— K 
■ -x— y/W^*SW$<lT*>0. ±IBEEPROM26t: 

■ * : £V(?)-^i)<^mz%:~itit£. E E P ROM 2 

ezwzmtx. tmmmzfro. m3 6C{i. 

EEPROM2 6^$ilTV^3!i>\ fn-H-f- 
«a«(fr-C*tLtf J: < . f<^75yya ■ ^*uwja 
[0045] <DHfit09l 

1213 7. m3 8lttmMMcr>ffi&LZttmX'hO. ^3 
7(,Z&\,^X. 261(iEEPROM26 (^L<(i7^ 

77-y^^t'J^l«iJSA, »2eO0tt 
0«JSB(=(i s -e/t-eix. 1— 4?Mi£l?Hi?^#!&(t 



izm i (DmmA tz r- ^ tpm & ^i-ii % m 2 comm b 

MS2 6lc?)ROiVimii., EJ3 8^-rj;atC. 
[0 04 6] JiLhcOctdt^ m£&*^7-tfft±l,tz 

m^<^-ot<zm^zi^ ^-fz^xms siz^Lta 

SRAM2 3^<7)*h^^i^l51^U -fc?*3:gl3ff2 
6 1^ROM£W*Ij£U T-'-^cO^^^dcO^^ 

%&&mm£\z\iimt&z\ktfx^&. tti. ^mw& 

[0 04 7] (2)^g*fe#J2 

9^V%T. 26 lliEEPROM, £>L<ti. 7^/ 

*U ^l^t^AtZ(il~4<^)4flil^-fe^^^lStt^iX 
T^6. 2 3 HilH3 6^U3^SRAM2 

?«>*&&*l$» — <m«c2 3 ltf- *fc(EBLTO 

6 l^ROM^f ^m^^^^t, 
OtZTjk-fXolZ 1 -Afc«-#«£Ufc%& 

t*LTV^) , «B«ttCfc:-te**l -A<0«3i* 
ti, ilBcOJ:otc, ^-^^-^12^^2 3 1^^ 

fe^a^A?*'*^-*^ 
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[0048] o) mm3 

mA 1 , (H4 2ti^Hfifefi?(Ofil^$:^'rillT'$)0, HI4 
lCfeV^, 2 6 lliEEPROM, *>L<(i. 

25«±75^^^ -^^y-C**}, 7 5 
•^a^t l Jli7'D7^1, /P7^2, 

Qv^l, yQ7^2Wi, ^^^1-3A, 1—3 
B, 1-3D, 4 — 6A, 4— 6B, 4 — 6D 
imWhtlX\^h. *LX. 3A. 1-3 

B, 1 - 3 D{i^I7 H t ttfiffl^ 1 -t 
7?X'$>9. ^^IzmmTFU* 1 , 2i/iii3tfOTr- 
^Sr*^atrii:* < T#&. ^3r^, SMITHS 
1. 2^^t±307 r -^^«^^tf^^A— Dc04-fe 
??4tW<ttt,tLX&*). ?-?*m% &tf fi , A 

4-6A, 4-6B, 4 — 6 D _bfe fc 

^■t3(i. A— D<Dfi<O^T^&ffi.mz8*&tto vxt 
<7)£o(,z^ *mmiz&\^Xte, n+1 (IO»JC 
*Stvctin = 3) -fe^^mfirT'^n y^^^fiTfeO, 

[0049] EUlkr&WC. 7 s — 
J&tfRL 1 — 3 A, 1-3B,-, 1-3D^I 

t n ifL^co^^-t^^i h msizit . 

•y^^SiJO^T^o ffllitf. ^;^l-3A^h^r 
o^%£fc:t;L IM4 2 tc^-TJ: 3 ^. fl/o y ^ l & 

{mm v7tLxm*)^x& 0 ^lt. -b^^^m^ 

26 lcr)ROM&m£WlX.X, zc7-a)$>-?tz7n-y? 

7-'-^^^Tl^3 6t^L7tSRAM2 3^cO^ 
^flHttfcafijBU. -fe^^3MSP2 6 lc0ROM«rH«W 

&mxwmtfmtft&tzm*)mTx^<i)K 

hm&*?*^<V$£ffl$. Jbiet^i:oCz s n+l-b^ 
T. ^^^^'Srn + l^^^A^^-r^.fcatc^ 
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[0 0 50) (A)mmm4 

3t^V%T. 26 UiEEPROIVL kL<ti. 7 7 >x 

vis* ■ .X^UJat/Uy^ 1 . T/o-x? 2. 1 A — ■ 

*U -fe;^l-3A, 1-3B, 1-3D, 4 — 6 
A, 4— 6B, 4 — 6D#i£J+£>*VC^&. 
*Wfl5Wfc45V>-CU. Mfiffl 3 i: IrMSL n+1 (1^ 
Sfe0>JtC*5^TJin = 3) •fc^^Wyp-y^tL, 1 
-fe??££ttT±3<. IM4 3t3fc^T. 
lfc:#£j£trt8L -k?7 1 — 3A, 1-3B, 1 — 

^HiBl A— 1 D£SU9^T£. ^UJif. -k?? 1 — 3 A 

A— 1 DT^yo-/^ 1 fc^rO . -fe^^l-3At:MU 
^HBl A£#J9^T. -fe^^g|?26 

-k??l — 3A£:3:9. filB-lDliyny; 1 <0 

fcs r am 2 imwYutommzT&m l . ^9^m^ 

2 6 l^ROM^Si^t, x — ^^Sfc^HSI^ra 

lea, ^co^rj-H ■ f-^iOTK^itSf- 
:/;U£i£tt"k?^ 1 fc»Lr»Sji»»rfl»n+ 1 <7>-k 

-7)U^m^m^h^tiZ^y) . mZn+l<7)*:7?<D 

/Dv^^Mn, *gmmirzts^xi±. ±t&?>±o 



x&z. m£&*£fflmzffi&£ff-?x\*&cox, m& 

Ml. 2, 3fcp|^. 3f^^B#^^^A^^^<-r 
[0 0 5 2] (5) ^^5 

045. mieittmmMnffi&z^-tmx'b*). 

5, 4 6(C*5VVC. 037, 0 3 8 tC^ L/S O 
^^^{illl-<7)^^$ixT^0> 26 113EEP 
ROM. *>L<li. 777 S/ji. • >^ i ;^s^^ 
fg£ROMfr<M*^£:fc.6^?*^^ 2 5(i7 7-y 
ya-^^'J^O, 777^-^'Jli7'07; 
1. /0772, ^fitrn.y?2**gft 
ftt>tl. 7D77 1, ^7^2, ^7^1-3A, 1 
-3B, ■». 1 — 3D, 4-6A, 4-6B, — . 4 — 

ttffl3i:lRl*. n+1 <£O£dfe0lK:&tvci±n = 3) 

-b^^^T-yo^^^L. i*:7?zm?x&<„ m 

4 5*C*$WC % x-?£-k?;?l -k?* 
1-3A, 1-3B, 1— 3D£jlT. iix^* 
K-k ? * 1 Wmz&tet h i%^z l± . -e?>fc ? * 
-^£>* #^Vvo*£*?*#3q^Sm;\ Jb 

3. ttfr&A*. m£&?*^-tfft!kL>tiMi!rlzl±. 

im*7*t i,x^m^7?zm*)^xh. mwr. * 

7^1-3A*^h^^^Clt Wo7^1 
£§iJ9^T, t7^gH2 6 lcOROMSrS^J&i. 

fiyD7 7«t7^ 1 , n, mA#-fe?;? 1 tdg 

0. 7C<J0^a y^tc{±^^^2. 33&««€-«0**»^. 
[0053] i^l^fiCT^t^Tii. 7"0 7 

5Hi3&«5fr<sSroJt«^k:fi, 7"'-^$:^:Tia3 6 
^LfeSRAM2 3^^hSP^«JStaS5fiU. -fe:^^ 
^S51 1 cOROM*Umm.L. y'-f&QfflbJ'fficr) 

o^TttK^ ^A-fe^^uiss^hr h, *mmtz& 

^m.WIWl, 2, 3, 4fcEtt9L»&&* 
[ 0 0 5 4 ] E14 7-04 9«JiSBSlSttS«fc:*J*t&»Hl 
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Xf 7 7S2C*3^T, CPU22{i3>hn-7LS 

1 2 i*>^oii*nfcJ: Of-^^tl^If^^^ 
££f£irf&. =5r*3. ^yho-^LS I21KPU 

2 2 £fff 9 *<0*£j£Ag:££jaai 

X-f- y7-S3tC*3V^T, CPU22(4EE 
PROM2 6<?)f-^^^ f 0»£>X^*§Hfr£ 

mil. t^f-^^imu^wjfi'y; 

-fSfctf). 757^-^ , J25-l, 25-5 

frtlX V & £ ipJBJr L . -r - * ffmfrtiX ^ V 
^Wi. 048^f77S8Cfi< 4 

CPU22(iEEPROM26^7^tXt, ^£ 

?mkx*?s?) „ ^4 8^T7rs8ntT<. 

[00 55] Xf77'S8t:iiUt, :fc#J:9x— 
SRAM2 Bte-r— **<621U #*T£f#o 0 ^f77 

fcy>. CPU22li3yha-7LS I 2 1 C^tLTf 
-*<D«#&*£jifc]U 3>bn-7LS I 2 1 (4S 
RAM23<fc0777^a ■ >J tC^— ^ 5i 
tfo OWC N XT7rS10t:t3V^, CPU2 2t4n 
yho-7LS I 2 1 J: :?S#&^Ttf>jI*n£ 

rsi3WTl, ^;^7h'i/x^w^ ee 

PROM2 6^rmUf-^^l, Xf77' 

S9C^„ f^fffl-fc^^^^Wi, HI4 

#£>&%£4CJ4. XT77S 1 5tCfi^ ^Tit 
Xf7/S 1 4fc*Jtvs\ ffl'»77 7ya ■ ^^v" 

S17^t5t^T. f-^S:lR^HfEEPROM26^ 
^37VK^tr, EEPROM2 6£SfB/iStU 



*>Wt(i. SRAM2 3Cf-^$:^l, 77 7yj. 

SRAM2 3£l£ttr, S^y^y^^ ■ ;* =E U t~-r- 

f-v-h^f7rS8, S914— JMfc*:*) . 
[0 0 56] E. TKlxXS«ffl^3-HfflJ^>fg«tt«0 

ROMcOft^OtC 777y^EEPROM s EE P R 

KUX*WlltfS*ft<*&. fit. MgL^D. on 
Iftffl < 1 ) — <5) tC^-Tct^^, fftl7HUX*WI 
THUXfcr^ftf*^«o3»f— UT. 
y^EEPROM, E E PROM^rfc*60»#J^^^Ttg^: 

-VMZmzmz.. ^RTW-xtf^ZolzBrtfri-f 

*C. 777yj.EEPROM, EEPROM^t'Jffl^ 
;/l^7 7 7>'iEEPROM, EEPRO 

fn- FSPt U777yaEEPROM s EEPRO 

m & t'com z mtttmrnftzmm ztix^&mot 

-TETC* 0. mm ( a ) WfflS*)*£\ ( b ) ii-fe^ ^ 

3 0 1lil<Xf3-Ka5, 3 02 
i42#7 !f :3— KlflL 3 0 3(4^^ 7ya ■ *^)<F>*:9 
^£^LTV>& 0 [rUSKC^T, 77 7ya-^ : t l JO 
-fe^^^jE^%^rtC(4. ( a) lZ^-t£5t,Z. l&x 
0 l^^^OOTHl/XOf^- Fffit L 
T7F1/X roooOhj tfflAU 2<K^3-H»3 
0 2^TOOOOhj Ofn-Hffii:Ut^S7K^ 
T555 5hj ££fj;b U 777ya- .X^UcO-fe?? 
0«!|||I7Kl/X^^UV^, i<TX\ 777i/i 

0, t^^0^I7Fl/X?:7Hl/X8888hOf 
<lcr»-fe^^t3-^C)#^^%^tCi4, I5|ia ( b ) lZ7Fr$-£ 
5tC 2^x3-HgP3 0 2 5r*^}^^T s TOOOO 
h j co-r n— Kft$: r5555hjH r 8888hj 

X r8888hj ifflW^Xbtih. _blB^J;3^L 
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<^f3-h'^ft^S RI0 { c ) tc^-J: a 
(3. — <fcr=i-K»3 0 1 ^«*»^T^f3-K« 
fc-TfcU 2&7 f =?-h'S15 3 0 2^3 — Httk LT 
r 8888hj £atfj-« r 2222hj fc^ri— Ktt 

n-K«B3 0 236<^m= 3 fi:-?T*> N r 8 8 
88hj Kgtfc LTiMW*«lfc0*rfe4, 

[0 0 5 8] l^LhcOiptc. f*3-Hg|5^2^kl. - 

t=fir&4T<OHIft*Mlil (S$ft;lifiiJRffli&> . 
-Faff*cpja*cSr4ar^)|Hl»SrNInI (*&iA£«M 
tt) TKUX*«a:7-C=Cr*4"C«0|S»liN 

iEEPROMtl 07T—1 0 077 HI. E E PROMT 
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